Cyclooxygenase-2 inhibitor treatment enhances photodynamic therapy-mediated tumor response.
Photodynamic therapy (PDT) continues to be used in the treatment of solid tumors. Clinical results are promising, but the therapy has not been optimized, and tumor recurrences can occur. Recently, it has been shown that inhibitors of cyclooxygenase (COX)-2 can be effective in combination with conventional chemotherapy and radiation therapy. In the current study, we examined the parameters of PDT-mediated activation of COX-2 expression. We also examined the tumoricidal effectiveness of combining PDT with the selective COX-2 inhibitor NS-398. PDT induced the transcriptional activation of COX-2. Prolonged expression of COX-2 protein was observed in PDT-treated mouse sarcoma and carcinoma cell lines, whereas COX-1 was not inducible by PDT. Prostaglandin (PG) E2 synthesis was also increased in PDT-treated cells, and PGE2 levels were attenuated in cells coincubated with NS-398, indicating that PDT induced the expression of biologically active COX-2. Both porphyrin- and chlorin-based photosensitizers were able to elicit PDT-mediated COX-2 expression. COX-2 was also elevated in radiation-induced fibrosarcoma (RIF) tumors after treatment with PDT. We also observed that systemic administration of NS-398 decreased PDT induction of both PGE2 and vascular endothelial growth factor in treated RIF tumors. Additionally, we demonstrated that NS-398 enhanced PDT responsiveness in RIF tumors without increasing toxicity to normal tissue. These results provide strong evidence that combination procedures involving selective COX-2 inhibitors may improve the therapeutic effectiveness of PDT.